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25/‘;])‘ LT/=-Limno-Tech, Inc. 006902
J Memorandum

TO: Jon F. DeWirtt DATE: September 2, 1988

PROJECT: JDé6-1
FROM: Gregory Peterson '

COPIES: Dave Hale, OBG
Bill Creal, MDNR

®’ .. .
RE: 1988 Portage Creck Sediment Survey - S‘{nmary of PCB Distribution

This memorandum presents estimates of the vertical and areal distribution of

PCBs in Portage Creek based on results from the 1988 Portage Creeck Sediment Survey

- conducted cooperatively by Allied Paper, Inc. and the Michigan Department of Natural

. Resources. The distributions were estimated using Phase I, Phase II, and Phase III
analytical results and are graphically presented in four attachments.

Figure 1 of Attachment 1

station.

shows the Thiessen polygons that represent cach
PCB depth distributions are graphically depicted in Figures 2 through 6

which show the sediment depth to which the specified criteria is exceeded. Depths

from 0 to 6 ft arc represented by different patterns as depicted in the key at the
top of each figure.

‘Attachment 2 contains fifteen figures which show the PCB depth profiles for §

transects which include all stations. The shaded area of the profile represents the

cross-sectional areca that contains sediment with PCB concentrations exceeding the

specified criteria of 5, 10, 25, 50 and 100 mg/kg. The profiles also contain

topographical clevations that were estimated from the survey data.

Attachment 3 contains four figures which summarize the PCB concentrations versus
depth for every station. The scale of each graph is 0 - 500 mg/kg for PCB

concentration and 0 to 8 feet for depth. Attachment 4 presents the tabulated summary

of the PCB concentration data. In addition, the presence of an oil odor is indicated

for those samples where it was noticed. Attachment 4 also presents the soil

characteristic summaries derived from the boring logs. The soil characteristics are

further described in the LTI memorandum entitled "Bryant Pond Soil Characteristics
Data” (9/2/88). |
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ATTACHMENT 1 - PCB Depth Distributions in Bryant Pond
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Figure 2 Depth Distribution for Sediment with PCB Concentrations
Exceeding 5 mg/kg
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Figure 3 Depth Distribution for Sediment With PCB Concentrations
Exceeding 10 mg/kg
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Figure 4 Depth Distribution for Sediment with PCB Concentrations
Exceeding 25 mg/kg



fActive Lists: Hone ) YA 4] 516 ]
Multi color Transects now in effect.

Black and vhite polygons

Figure 5 Depth Distribution for Sediment with PCB Concentrations
Exceeding 50 mg/kg
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Figure 6 Depth Distribution for Sediment with PCB Concentrations
Exceeding 100 mg/kg
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ATTACHMENT 2 - PCB Depth Profiles for Specified Transects
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ATTACHMENT 3 - Graphical Summary of PCB Concentrations vs. Depths
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ATTACHMENT 4 - Summary of 1988 Portage Creek Sediment PCB Data
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[PLE) Anjusted

(ng/ka) Dry Dens  D11/6rease 5ol Character:istics
Saaple  (dry wt) tg/cc) (dor
1-1 3.6 1,193 brown silt with clay binder
1-2 268 0.587 Dark gray tlavev silt
1-3 3¢ 0.51% X Lark gray/black clayey siit
-4 44 0.351 XX Dark gray/black clavey s:lt w/ M
1-5 18 0.448 xy Dark gray/black clayey siit
1-b 4.5 0.705  xx Dark gray/black clayey s:lt
1-7 -~ X3 Dark brown/biack peat/ciav/siltstrace sand
1-8 -- 2 Dark brown/biack peat/clavisiltstrace sand
-1 1o 0.60¢ krownsgray clayey salt
-7 180 0.610 ¥ cray clayey silt
-3 30u U.645  x¢ Lark gray clayey silt
2-4 94 0.458  xx Sangselack ciltidark qray clay
-2-% 6.4 0.664  xx Lerk gray silty clay
2-b 1.8 0.705 xxx Dark gray s:ltv clav
-7 nd 0.48) Bark brown silty clay/0h
3-1 280 0,583 Derk gray/brows silty clav
3-2 340 0.582 bray clayey siit
3-3 450 0.569 333 Dark graysblack silty clay
3-4 43 0.533  xxy Derk gray/black silty clay
3-5 7.6 0.415  xxx Bleck salty clay
I-¢ -- 334 Biack silty clay
3-7 -- X ziack silty ciay
3-8 -- X Erownfblack nezty sandy stit
4-1 i3 0.55 Lart gray s1.ty clay
4-2 180 0.48) bark gray silty clay
4-3 29 ¢, 5¢9 Dark qray silty clav
4-4 ¢.4 0,415 wxx very dark gray sulty clay
§-5 13 0,587 uyy very dark crav silty clay
-5 ng 0.bé4 Xy very dark gray stity clay
-7 nd 0,515 very dark brownigrey sanc:siit:Qn
5-1 35¢ 9,484 Erown s:lt ; gray saley clay
5-2 Jep 0,464 Eray s1lty clay
53 nd 0.533  xxx Sray silty ciay / Eravel Fefusal
5-1 230 0. 389 very dark oray silty claysof
5-2 o 0,918 . ax very oark gray silty clay/on
£-3 14 0.339 very dark creviblack silty clav
&-4 13 0.339 very dark gray/black silty clay
£-3 nd 0,64 Lxy Dark qray silty clay
6-4
5-1 - Erown clayev peat
-1 410 0.583 fark brown silt / gray clayey silt
1-2 by} 0.625 Bray clayey s:lt
-1-3 18 0,533 xx Dark gray silty clay
-4 ng 0.569 Very dark gray/plack silty clay
7-5 -~ X very dark gray/black/brown silty clay
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16-3

{PCB]
ing/kg)
(dry wt)

441
11
nd

350
440

Cnt
[o=g

&

tr

150

350
290
110

Adjusted
Dry Denc
{g/cch

0.296
0. 354
0.49¢

0.530
0.33¢
0.364

0,530
0,530
0.353¢

0,481

Goovy
RO eV
U, atY
- ¢
JebdS
. e
v. 533

-

0,569

0.60¢
0.747
0,404

0.663
0,663
0.662
0.531
0.72¢

0.424
0,369
0.43)

011 /6rease Sc1)] Characteristice

Odor

XX

<

¢ ¢
»

<
<

1<
1c

XX

Xy

Light brown clayey silt ¢ gray clayey silt
bray tlavey s1lt

bark gray silty clay /O

Dark gray s:lty clay’

Dark grayselack peaty s:lty clay

Dark gray siltv clay

Very dark gray silty clay/sand/peat

Very dark brosn to black silt & peat

Eray silty clay

Darl gray silty clay/gravel

Black peaty silty clay / a/c sand & grave!

Dart brown c1lt / gray clayey silt

Iark gray silty clay

Dark gray <ilty clay / black peaty it
Black peaty silt

gray clayey silt / sand

Brown/dark gray clayey silt

K/C sand, Frnogravel 7 gray clavey silt

Dark gray sitty cley / (O

Dark gray siity clay / OM

Lark aray siity clay

VEry Sark gray/black silty clay / sand & peat

L13ht brownsgray silticlay

Erav sxlty ciav sOK

barg gray siivy ciay /7 (m

Derk grey siity clev @ OM

Dark qray s:lty ciay / Om

Yery dark zrown peetsticed lae,

Very gark srownibiack F/C sand gravel, coal
oray silty clay

Dark gray s:lity clay’czng

hark gray s:lty clavspeaty cane

Brown/grav clayey silt
Dart brown/cray topscil: DM
lark gray <ilty clay / gravel refusal

frown/gray clayey silt

Blue gray clayey s1lt

Blue gray clayey salt

very dark grey/plack silty clay

Very dark graysblack silty clay

Very dark gray/black s:lity clay /ON/peat

Brown/dark gray salt/eilty ciav
Sray clayey siit
bray clavey s1lt 7 dark gray silty clay
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[ ST I 26 2 ]
7

L D B |
O 2 O LN B R e

[PCB3
teg/kg)
{dry wt)

110

210

32
119
120

Ad)justed
Dry Dens
(g/cc!

1.590
0.663
0.662

0.530
0.530
0.533

0.636
0.625
0. 551
0.569
0.747

0.351
0. 705
0.513
0.587

0.5636
0.636

0il/brease Soil Characteristics

0dor

XX
XX

$ 2

» >
Ea ]

2
2 3C 3¢ <

E

XX

Dark gray silty clay

Black silty clay/OM

Gray silty clay

Gray silty clay

Gray silty clay / black silty C sand, grave!

Black coal slag / brown M sand
Gray clayey silt / O

Eray brown silty clay

Light brown M/C sand

Dark brown clayey silt/qray brown silty clay
Gray silty clay

Bray/black silty tlay

Black peaty si1lt / qravel refusal

Brown silt 7 OM 7 gray cilt

Light gray s1it

fray clayey silt

bray clayey siit

Black cecerse sand / gray white silty tlay
Gray brown silt / Ok / gravel / peaty sand

Dark brownsblack =ilty sand
hrown MiC cend
Eray black silty sang

Yromn/qray clay & silt

Dark gray silty clay

Bark gray silty clay

bray <ilty clay/white layers
Very dark gray/black silty clay
Black peat/sand/qravel

Bark gray silt/brown sandy silt/clayey silt
Light brown/gray silt

Dark gray silty clay

Dark gray =ilty clay

Black silty clay/sang

Black silty clay

Black silt/silty clay

Feat

Topseil 7 gray clayey silt

bray clavev ilt/on

Gray/dark gray clayey siit

Dark gray clayey silt

Bray/black silty clay

Sray black silty clay/flooo Jaminae

Bray brown silt
Dark brown silt



(PCB] Adjusted

tmg kg fry Dens  Oil/6rease Soil Characteristics
Saeple (dry wt) igfcc) Odor
- nd 0,685 xx dark gray clayey silt
- -- 34 gray clayey st

_ bark brown silty peat
- Park brown cilt
-- Dark brown cilt

PO e

[ SV JG I R S I ool
e e L
]

[V R & IR )
[}

]

25-1 4 9,581 Gray clayey silt

25-2 40 0,533 Silt/clay

25-3 3b (. 424 31 bray ciay/silt

25-4 38 0,495 Gray/black ciayey s1lt

28-5 XX bray/black clayey silt

25-4 39 0.315 Clayey silt/0n

25-7 43 0.587 White clay laminae

25-8 23 0,248 Peat/sand

26-1 220 0. 498 Dark brown silt/light gray silt
26-2 14¢ 0.48! Light gray silt

26-3 94 0,431 Light gray silt/clayey s:lt
26-4 120 0.533 XX Light gray clayey silt/silty clay
26-5 nd .87 33 Bray silty tlay

2t-b nd  u.égd bark brown c1lty clay

251 -- Dark brown cilty clay / gravel refueal
27-1 82 0.55¢ Topscilsblack clayey <1lt

21-2 58 0.531 Bray clayey siltscsang:

27-la 3 £.498 34 Dark gray silty clay

27-3b nd O T xx Dark grav silty clsy

274 ng ¢ S Bark gray silty clav

21-5 na B.238 Black peat

i8-1 oS¢ 2,233 Dark brows cilt/sand/pulp

28-2 10 448 Light brown sand/pulp

28-2 ng 1,718 2y Dark gray coarse sand/coai

28-4 2.6 $.791 Sand/silty clay lasinae

8- -- 134 Light gray clay

28-8 -- xx Yery dark oray silty clay

28-1 - Xy Verv dark qray clayey silt

25-8 -- Black silty cand

29-1 49 0,588 Broun peaty silt

2%-2 340 9,531 Gray/bromn clayey silt/sant
25-3 83 0.481 bray silt

25-4 ng 0,515 xx Bray clayey silt

29-5 -- XX Dark gray silty clay / gravel refusal
30-1 170 ¢.636 Sray clayey siltsbrown t1lt/sand
v~z 3.4 0,645 XX Dark gray clayey silt

30-3 nd 0.50%  xx Dark gray clayey silt

30-4 -- Very dark brown peaty silt

31-1 i1 0.933 Brown clayey silt/pulp

-2 0,448 Brown silt/pulp/F/N sand



)

[PCB)
{ng/kg)
Saaple (dry wt)

31-3 13
31-4 nd
31-5 -
31-b --
31-7a --
31-7b --
32-1 39
32-2 130
32-3 130
32-4 65
32-3 --
33-% 22
33-2 nd
333 nd
Jé-1 210
34-2 5B
34-7 7.4
34-4 t.8
34-3 ng
345

34-7

34-B

34-%

34-10

3e-11 ne
351 8.2
3&-2 nd
35-3 nd
39-4 £.%
35-% --
35-¢

35-7

3e-8 --

(6]

36~ 1.2
Je-2 nd
36-1 nd
36-4 nd
37-1 130
37-2 440
37-2 470
37-4a --
31-4b ng
31-% nd
37-6 --
36-1 b4

Adjusted
Dry Dens
{gfcc)

0,492
G484
0,325
0,384
0.29¢

0.68%

b.6l4
1634
1.594
1,594

0.79¢
0.795
0.791
1,120

0, 46}
G.431
0,80y
0.415
0,440

0,663

Di1l/Brease Soil Characteristics

Odor

X%

i34
3¢

< ¥ 3
) e 3t

K
e

F
<

Dark gray silty clay/white pulp
White clay

White clay

Dark gray silty clay

Eray clay

Peat

Dark brown/gray silt

Brown sand/silt/pulp

gray F/C sand / pulp
Bray/brown F sand/puip laminae
White clay/peat/refusal

Bray brown silt
Gray siltssilty clay
Brey silty clav/ peat

Locee peat k clay

¥et peat b ciay

Black peat/Cr/gray ¢:av
Bark gray clevsOM

Dark gray clav

bary gray clay

fark gray clsy

tark gray ciay

darw gray clay

gark gray clay

Barv grav cizy ! pezt 2nd sand

Zrown syits ML sane

Dark gray sand [ c:it
Dary gray sane / silt
Dark gray 51l
Dark grav
bark gray
fark gqras
Lary brown peat! gra. sand

-~

0
Rl

W o an
- . ee
v v v QL

bt y— o

Sraysplack clavey siit

Nottleo gray clavey siit

Py

51
ficttled gray clayey siit/ dark gray silt
krownsdark gray clayev silt laeinaesqrave! re

Brav/gars crav silty clay
Grayfdare grey stlty clay
brey:cark aray silty tlay
Light grayselack siltv clay
Dark gray s:ity clav

Dark gray silty clay

Dark gray s1lty clay

Gray /white/ brown clayey silt



Sagple
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53
54

3-9

r o

[PCEB)
tag/kg)
(dry wt)

T
170
150

3.5
230
260

” 1
7/
e

1.4
16
9.4

180
nd
52

nd

8.9
nd

Adjusted
Dry Dens
(g/ce)

0.415

0.£45
0.498

0.653
0.662
0,485
0.533

0.49€

1.4¢7

0i}/6rease Soi!l Ehafacterist::s

Odor

X%

X%

XX
X

XX

Gray clayey silt

Dark gray silty clay

Black silty peat

bray silty clay

Black silty peat

Black silty peat / gray clay lens
Black peaty silt / sand

Black s1lty clay

Black silty clay

Dark gray silty clay

Sray/brown silty clay

Bray/browr =ilty clay

Sand/peat/gray brown silty clay lzainae
Bray brown sand

Brown/gray il

Sreen/gray clayey silt
Green/gray clayey sitt

Light gray silty clay

Black peaty silt

Green/gray silty eand/refusal

Praxn/very dark gray silty sand

Sand/s1lt flpod lasinae
Sand/silt
Dark crowr s1lty peat

Eray siit
Black silty peat
Darx brown silty peat

Brown riayey silt

Eray/brown clayey cilt

Braysdark gqray clavey ciit

Bark gray clayey silt/ black peal

Brown silty sand
Very dark gray #./C cang ¢ siit
Very gark qray M/C sang : silt

Brown silty peats gray silty clay
Dark brown silty peat

Bray silt

Bark gray brown clayey silt/pect
black silty sand/peat

Gray brown peaty silt
Black/dark brown peat to 4 4t/ sand refusa!
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[PCE)
{ng/kg)
(dry wt)

120
330
34

nd

100

290.
330

Adjusted
Dry Dens
{g/cc)

0.583
0.549
0.481

0.431

0.606

0.255

0.551
0.431

i e 1 %
¢,825

0.3530
0.44E
0.664

0.413
¢, 354
G705

0.498
0. 60t
0.551
0,413
1,092

0.448
0.431
0.431

0.533
0.400
0,448

011 /6rease Soil Characteristics

Odor
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Brown peat !/ gray peaty siit
Bray peaty silt

Bark qray srownsblack s:ity peat
Black s1lty peat

Brown clayey peat/ grey clayey silt
Bray clayey silt

Eray clayvey sylt/0n

Dark gray silty ciay

Dark grey ciayey silt/sand:0n

Very dark brown peat

6ray/vlack/dark brown siit

Black silty peat

Bray silty clay

Light ¢rev F/M canc/peat lasinae
Gray X cand

Drangeseremnsoray silt
Bray silt

Eray ciit

Black peaty siltssendipest

Boring toe et Bvarlelle

Eray s1ity clay

bray silty clay

Bravitiazk silty clay/in
bray/black s:lty cley/ir
Yery dark nrown/black peat

Gray crgenic e:lt

Bray/biack ¢ilt iasinag

Very dark gray/brown OM ci1lt
Very dark gray/brown DM silt
Very dart gray/brown ©% silt
very cark brows peat

Gray/brewn clayey silt

Dark brown clayey silt

Bray clayey silt

Eray ciajey silt

Very dark gray/brown clayey silt
bray M sand/ pebblet

Dark gray/brown silt/gray clayey silt
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Total
Number

Average

[PCB)
{»g/kg)
{dry wt}

Adjusted
Dry Dens
lg/cc)

0.791
0.731
0,483

0.296
0. 448
0,587

148,35
247,060
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Dil/brease Soil Characteristics

Odor

XX
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Dark gray clayey silt
Dark brown clayey silt/DM
Sray/brown silty F/C sand
Very dark brown peat

Very dark brown silt/gray silt
Gray s:it

bray c:lt

FIC sand + peat tlood laminae

F/C sand / peat flood laminae

ffack silty peat

Bark gray clayey silt

bray brown silty clay

cray brown silty clay

Gray brown ciayey silt/sand/aravelspeat

ar tn

ray F/C sznd / pestbles

Fe¢ brown clits gray silt
Biech F sand/cilt/peat
tray F/r ocendicilt laminae

ay/ blue gray clayey e:lt
y cleyrhlack peat

ay brown F/M cand / peat / gray clay
1cht grey troen cans f black peat

VEry cark trownsblach peat’

Dark tromn silt; gray brown silty cand
Learse sand: reiusal

Brown critidark gray silt
Eray siit
Darv gray tlayev tilt/cosrse candiretusal -

Gray/seromn g1t

bray brown £1lt
Derk gray zrewn silt/sandigravel refusal

?L



